the head to the midline, fusion of the primary and secondary palate (mammals). Narrowing of the midline is a universal feature of amniotes but the mechanisms are unknown. Our objectives were 1) to use the chicken embryo to tease out the extrinsic versus intrinsic factors and 2) to investigate the role of planar cell polarity (PCP) in mesenchymal cell behaviors. In-vivo results: Heads were scanned with an Optical Projection Scanner, the frontonasal mass was segmented out, landmarks applied and 3D geometric morphometrics carried out using MorphoJ. We found that the frontonasal mass (equivalent to the medial nasal prominences) narrows medio-laterally (ML) while increasing dorsoventrally (DV) and craniocaudally (CrCa). The most rapid changes occurred during a 12 hour period between stage 28 and 29. In vitro results: Faces were dissected and placed into organ culture with or without the eyes and forebrain. Another set was treated with a ROCK inhibitor. Significant narrowing occurred over 48h, independent of the eyes/brain. narrowing was blocked by the ROCKi. Time-lapse tracking of mesenchymal nuclei over 6h showed intercalation of cells in the CrCa axis. The ROCKi prevented cells from intercalating which correlates with the flattening observed in organ cultures.
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Conclusions. The data demonstrate that intrinsic mechanisms lead to convergent extension (CE) of the frontonasal mass (narrowing in one axis with growth occurring in the perpendicular axes). CE is linked to intercalation of cells in the CrCa axis. The molecular pathway is likely to involve planar cell polarity signaling via small GTPases. Live cell imaging techniques permit the measurement of cell behaviours in growing facial mesenchyme.
Supported by CIHR doctoral award to AD (RN 0000183232) and CIHR operating grant to JMR (MOP-123536 The roof plate, which secretes BMPs and Wnts, acts as a signaling center to specify fates of dorsal interneurons. On the other hand, it remains unclear whether these signals play a role after this event.
Here, we examined role of Wnt signal in the morphological change and function of roof plate cells in late embryonic stages. After E12.5, the lumen of the spinal cord reduces along the dorso-ventral axis. According to this reduction, each roof plate cell elongated along the dorso-ventral axis, probably leading to the formation of the median septum. Immunohistological analysis with normal and EGFP-Wnt3a knock-in embryos revealed that Wnt proteins are still expressed in elongated roof plate cells. Analysis of roof plate specific cKO embryos for Wls, which is required for Wnt secretion, revealed that Wnt signal is required for proper elongation of roof plate and septum formation. To gain more insight into the molecular and cellular mechanisms of roof plate elongation by Wnt signal, we examined earlier processes of the roof plate elongation. During the elongation, each roof plate cell rearranged along the dorso-ventral axis in normal embryos, but it was disturbed in Wls cKO embryos. Prior to this rearrangement, the morphology of roof plate cells change to wedge-shaped form converging at the position from which roof plate cells are elongated in normal embryos, but not in Wls cKO embryos. Interestingly, Wnt proteins are specifically accumulated at the converting tip of roof plate cells coincident with the wedge-shaped change, suggesting that this accumulation of Wnt proteins is correlated with the cell shape change and direction of roof plate rearrangement. Thus, Wnt signal plays a role in proper elongation of the roof plate by regulating change of the morphology of these cells and specific localization of Wnt proteins appears to be correlated with this change. Initiation of hair follicle development is marked by the formation of an epithelial placode and condensation of underlying mesenchymal cells. In the next stage, placode cells invaginate to form a hair bud. Previous studies have shown that placode cells are largely nonproliferative, whereas the bud stage follicle is characterized by a small population of Wnt-high, Sonic hedgehog-expressing nonproliferating cells located at the base of the follicle. These cells are essential for the specification of future hair follicle stem cells (HFSCs) residing in the upper portion of the hair bud. Transcription factor Foxi3 is necessary for hair follicle formation since heterozygous mutation of Foxi3 causes hairless phenotype in dogs. We have previously shown that Foxi3 is expressed in hair placodes and at the base of the hair bud, and that Foxi3 deficiency in mice abrogates hair follicle morphogenesis and compromises HFSC specification. However, the exact function of Foxi3 in hair placode specification and morphogenesis is unknown. Here, we use confocal 3D microscopy to address these questions. We show that hair follicle development is impaired already at the placode stage in Foxi3-deficient mice The study will further focus on the role of Foxi3 in segregation of the Wnt-high/Shh+ and stem cell populations in the hair placode. While cell, tissue and even organism level analyses of morphogenesis are feasible in invertebrates, the size, opacity and complexity of mammalian organs has impeded systematic analyses of developmental processes critical to organ function. Here, we integrate optical projection tomography, single-cell resolution confocal microscopy and quantitative image analysis to comprehensively document mouse kidney organogenesis across time. This reveals a previously unappreciated structurally stereotypic organ architecture undergoing a temporally non-uniform process of development with respect to rates of cellular proliferation, dominant morphogenetic processes and spatial relationships between key cellular compartments. The existence of such distinct phases predicts temporal sensitivity to genetic / environmental insults, potentially enhancing our understanding of the mechanism of developmental anomalies. Mathematical modelling has been used to determine base patterning programs operant in driving branching of the ureteric epithelium, facilitating the analysis of different genetic and morphological impacts on the development of the organ. Integrating cell, tissue and organ level datasets facilitates quantitative analysis of even subtle perturbations to kidney development and is also applicable to other organ systems. Sonic hedgehog (Shh) is expressed from E9.5 through E12.5 in the medial epithelium of the mandibular arch, demarcating a presumptive tongue area. Mouse tongue development is initiated with the formation of lateral lingual swellings just before fusion between the mediodorsal surfaces of the mandibular arches at around embryonic day 11.0. Here, we investigated the role of Shh signaling in embryonic mouse tongue morphogenesis. For this, we used an organ culture model of the mandibular arches from ICR mouse embryos at embryonic day 10.5 to understand alterations in tongue morphogenesis induced by blocking Shh signaling with the addition of the specific inhibitor jervine to the culture medium. We combined immunohistochemistry and histomorphometry to assess myogenic and non-myogenic cell populations differentially in the cultured tongue primordia. When the Shh signaling inhibitor jervine was added to the culture medium for 24-96 h, the formation of lateral lingual swellings and subsequent epithelial invagination into the mesenchyme were impaired markedly, leading to a hypoplastic tongue with an incomplete oral sulcus (a 20.6% reduction in the formed tongue size (P b 0.01)). Notably, jervine treatment reduced the proliferation of non-myogenic mesenchymal cells at the onset of forming the lateral lingual swellings, whereas it did not affect the proliferation and differentiation of a myogenic cell lineage, which created a cell community at the central circumferential region of the lateral lingual swellings as seen in vivo and in control cultures lacking the inhibitor. Therefore, epithelium-derived Shh signaling stimulates the proliferation of non-myogenic mesenchymal cells essential for forming lateral lingual swellings, and contributes to epithelial invagination into the mesenchyme during early tongue development. Supported by JSPS KAKENHI Grant number 15K11024. The human genome project has revealed that there are about 23,000 protein-coding genes in the human genome, and many researchers in the world are trying to unveil physiological functions of these genes. However, functions of many genes still remain unknown despite that the information is important for understanding mechanisms of biological processes. In some cases, the direct prediction of gene functions from sequence information is not available, because the gene products have no known functional domain. We previously extracted about 1000 genes encoding proteins with unknown functions which have no known domain or only few domains insufficient to predict their functions from human genome sequence with bioinformatics techniques.
To identify novel genes involved in organogenesis out of these genes, we previously performed phenotype-based knockdown screening with morpholino antisense oligonucleotides (MO) by using medaka as a model for vertebrate organogenesis, and found some genes including TMEM141 (transmembrane 141). TMEM141 MO-injected medaka exhibited severely defective brain formation. Immunostaining revealed that TMEM141 was expressed in the cells at growing edge of pectoral fins, gills, and developing brain, especially in the subventricular zone (SVZ) which refers to a proliferative zone containing neural progenitor cells. We produced TMEM141 KO medaka by using genome-editing technique, TALEN. Surprisingly, in TMEM141 KO medaka, embryogenesis proceeded normally and they safely hatched, suggesting compensation by the other genes. However, during the growth period from larvae to juvenile in TMEM141 KO medaka larvae, the survival rate decreased, and osteogenesis imperfecta was frequently observed. Therefore, these data suggest the possibilities that the novel vesicular membrane protein, TMEM141 is required for normal osteogenesis during the growth stage of medaka larvae. Mammary gland is a specialized milk-producing organ that forms from the surface ectoderm during embryogenesis, but its development is not completed until at the beginning of lactation. The embryonic and prepubertal development is hormone-independent and regulated by local paracrine factors. In mice, mammary gland development begins at the embryonic day (E) 11 when five pairs of local thickenings of the epithelium, called placodes, appear at the conserved positions along the dorsal-ventral border of the embryo. Subsequently, mammary placodes enlarge and invaginate into the underlying mesenchyme to form mammary buds by E12.5. Although the genetic regulation of early mammary gland development has been described to some extent, the cellular mechanisms involved remain poorly characterized. In order to understand the cellular mechanisms driving early mammopoesis, we analyzed the proliferation status of mammary epithelial cells in 3D using the fluorescent ubiquitination-based cell cycle indicator (Fucci) mouse model and confocal microscopy. Quantification revealed that the majority of the
